In a previous paper, a survey of the relationships among antigens which were obtained from various normal mouse tissues and which had comparable solubility properties was presented. This communication is concerned with an analysis of the immunological relationships of components similarly obtained, but derived from a variety of transplantable mouse tumors. Several of these tumors possessed the capacity to survive not only homologous but also heterologous transplantation, if, in the latter case, the anterior chamber of the eye was utilized as the transplantation site. Greene3, 14 15 16 has emphasized the fact that this peculiar growth property is characteristic of embryonic and of malignant tissues, and that it is not shared by normal adult tissues. Watson36 investigated the immunological properties of such surviving heterologously grown tumor transplants and found that their species-specificity was that of the new host. It would appear, then, that malignant and embryonic cells possess the ability to initiate, or carry on, an organized series of synthetic processes upon transplantation into an alien host, but that the chemical structure of the cellular products synthesized in their new environment is dependent on that host and differs from the products synthesized in the original, parent species.
In a previous paper, a survey of the relationships among antigens which were obtained from various normal mouse tissues and which had comparable solubility properties was presented. This communication is concerned with an analysis of the immunological relationships of components similarly obtained, but derived from a variety of transplantable mouse tumors. Several of these tumors possessed the capacity to survive not only homologous but also heterologous transplantation, if, in the latter case, the anterior chamber of the eye was utilized as the transplantation site. Greene3, 14 15 16 has emphasized the fact that this peculiar growth property is characteristic of embryonic and of malignant tissues, and that it is not shared by normal adult tissues. Watson36 investigated the immunological properties of such surviving heterologously grown tumor transplants and found that their species-specificity was that of the new host. It would appear, then, that malignant and embryonic cells possess the ability to initiate, or carry on, an organized series of synthetic processes upon transplantation into an alien host, but that the chemical structure of the cellular products synthesized in their new environment is dependent on that host and differs from the products synthesized in the original, parent species.
Previously, in the few cases where the species-specificity of a heterotransplant was studied, a distinction between the parenchymal elements of the tumor transplant and the stromal elements was not always drawn.2' 33 The stromal elements are necessarily supplied by the new host and therefore are characteristic of that species. However, alterations in the intracellular components of the parenchymal elements of the heterologous tumor transplants are of utmost significance. For this reason the immunological relationships of the desoxyribosenucleoprotein fractions have been stressed again, for they are derived predominantly from the nuclei of the tumor cells themselves.
It was thought pertinent, however, first to observe the antigenic relationships which components of homologous tumor transplants bear to each other as well as to normal mouse tissues, and then to determine more exactly the nature of their relationship to the components of heterologously grown tumor transplants.
These experiments extend the study of the reactions of antisera, which were developed to components of normal mouse tissues, previously studied, to include their in vitro reactivity with components derived from mouse tumors. The converse experiments have also been carried out in which antisera evoked by components obtained from tumor tissues have been tested with normal tissue antigens as well as with antigens from homologously and heterologously grown tumor transplants.
Materials and methods The preparation of tissue fractions and of tumor antisera, as well as the in vitro testing have been carried out as described in the first paper in this series. 27 The mouse tumors employed in this investigation were carried by subcutaneous transplantation.* They are listed in table 1 . In general, the antisera to saline extracts of normal mouse organs reacted in variable degree with tumor extract antigens. The antibodies evoked by extracts of mouse spleen and mouse lung, however, were more reactive with components of tumor tissues which were soluble in saline, than were the antibodies evoked by extracts of mouse kidney. The Reactions of antisera developed to the saline extracts of mouse tumor tissues when tested with normal mouse organ preparations.
To some extent, previous experiments have indicated the relationship which exists between the components of normal tissues and those of tumor tissues, as determined by the immunological reactivity of antisera which had been developed to normal tissue components. Many tumors were found to possess components in common with spleen and lung, while fewer tumors appeared to possess components related to those in kidney and liver. It seemed probable that qualitative, as well as quantitative, distribution of components led to the descriptive reaction patterns that we had obtained. Since we were frequently unsuccessful in clarifying the relationships among tissue components by application of our standard test procedure following absorption with tissue slices, we felt that further insight into quantitative and qualitative variations in tissue composition might be gained from experiments in which antisera were produced to tumor tissue components. The antisera so produced were studied by means of the same standardized complementfixation test and the reaction patterns obtained were compared with those produced by normal tissue antisera.
Chart IV indicates the results of reactions between antisera evoked by saline extracts of tumor tissues and preparations of normal mouse organs. The reactions of four tumor antisera with normal mouse organ preparations were quite dissimilar. Many reactions seen to occur with saline extracts were eliminated or decreased in titer on test with the residue suspension from the same organ, a few remained unaltered or only slightly altered. The antiserum to the extract of MT-8, which had reacted slightly with spleen extract, did not react at all with any normal organ residue suspensions, and reacted only slightly with the residue of the original inciting tumor. With the exception of a continued marked reaction with spleen residue, and a new low-titered reaction with liver residue, the antiserum to the extract of MT-19 reacted also with residue suspensions of lung, kidney, and MT-19, but all reacted to a lower degree than did the corresponding extracts. On the other hand, except for the loss of the reaction between the antiserum to MT- 25 mm--ever, antisera to the residues of MT-19 and MT-24 showed reactions of about the same magnitude with spleen, or lung, or inciting tumor extract. Three reactions that occurred in low titer when tumor residue antisera were tested with antigens of normal mouse organs which were soluble in saline, did not occur when the residues of these same normal organs which were insoluble in saline were employed: i.e., the antisera developed to the residues of MT-24 and MT-25 did not react with the residue of mouse kidney, whereas they had reacted with the extract of mouse kidney; also the antiserum to the residue of MT-26 did not react with mouse lung residue, whereas it had reacted with the saline extract of mouse lung. On Reactions of antisera to mouse tumor tissue preparations on test with suspensions of mouse brain, uterus, testis, and lymph node.
In previous experiments the antigenic relationships existing among the components of tumor tissues and the components present in four normal mouse organs were explored. On the basis of the results of these reactions, it was possible to generalize on the distribution of components of tumors that were contained also in mouse spleen, lung, kidney, and liver. However, it was clear from these experiments that judgment concerning the specific or distinctive nature of antigens of tumor cells which were immunologically differentiable from the components of only four normal organs would have to be withhield until the antigenic content of other normal organs was also considered. For and antisera, where the reactions even with the residues of the inciting tumor were of much lower titer than were the reactions with the saline extracts of these tumors. The MT-25 extract antiserum was an exception and reacted equally well with both its saline extract and its residue. MT-24 extract antiserum reacted with tumor residues in exactly the same way as it had with their extracts, except for the residues of N. F. and L. F. with which it did not react.
There appeared to be a marked decrease in the number of positive reactions that occurred between tumor extract antisera and tumor nucleoproteins, as compared with the reactions of these antiserao with extracts and even residue suspensions from these same tumor tissues. The antisera developed to extracts of The increase in the number of positive reactions that occurred between nucleoproteins and antisera elaborated to the residues of tumor tissues, over the reactions of these antigens with antisera elaborated to saline extracts of tumor tissues, is similar to that observed when antisera developed to extracts and residues of normal mouse organs were tested with nucleoprotein antigens. This increased complementfixing reactivity of residue antisera with nucleoproteins is probably related to the fact that the nucleoprotein constitutes a considerable part of the antigenic composition of the residue suspension but only a small part of the saline extract.
Reactions of antisera which were developed to the nucleoproteins from MT-8 and MT-19 on test with tumor tissue preparations.
Chart X shows the variation in immunological reactivity of antisera evoked by nucleoproteins derived from two different tumors and it also demonstrates selectivity of behavior.
The antiserum developed to the nucleoprotein from MT-19 reacted equally well with the extracts and the residues of both Reactions of mouse tumor antisera with guinea-pig normal organs and with mouse tumors which had been grown in the guinea-pig eye.
When antisera developed to normal mouse organ preparations were tested with guinea-pig organ preparations the species differences in fractions of comparable solubility characteristics were very apparent. The cross-reactions were few, and where they occurred were of very low caliber. With the present group of mouse tumor antisera, especially with the extract and residue antisera, there were a few low grade reactions with guinea-pig normal organ antigens (Chart XI). However, the behavior of these antisera to extracts of mouse tumors, when tested with preparations of MT-8 and of MT-19, which had been grown in the anterior chamber of the guinea-pig eye, was most interesting. The antiserum developed to the saline extract of mouse tumor MT-8 did not react with the extract, the residue suspension, or the nucleoprotein of this same tumor after heterologous transplantation. Neither were reactions observed with guinea-pig transplants of . The antiserum to the saline extract of MT-24, which reacted with all MT-8 preparations, and which also showed a surprisingly high titer with the nucleoprotein from MT-8, reacted in low titer with the extract and residue of the heterologously grown tumor, MT-8, whereas it did not react with the heterologously grown MT-19. Antisera to the residues of MT-19 and MT-25 did not react at all with preparations from the normal organs of the guinea-pig or with preparations from tumors grown in the guinea-pig. On the other hand, several positive reactions occurred between the antiserum to the residue of MT-8 and antigens of guinea-pig origin. This serum reacted with the extract and the residue of guinea-pig spleen, with the extract of guinea-pig lung, with the residue of guinea-pig kidney, as well as with all preparations of the heterologously grown MT-8. It is of interest that this antiserum to MT-8 did not react with heterologously grown MT-19, thereby eliminating the suggestion that the reaction with guinea-pig MT-8 may have been a non-specific reaction with the guinea-pig stromal elements of that transplant. Antisera evoked by nucleoproteins from MT-8 and from MT-19 reacted in low titer with extracts and residues of guinea-pig spleen, lung, and kidney. Included in the reaction pattern of the antiserum to the nucleoprotein from MT-19 were reactions with guinea-pig liver extract and residue, as well as two reactions with nucleoproteins from guinea-pig spleen and lung. It will be recalled that the antiserum to the residue of MT-19 did not react in this manner, and also that antisera to saline-soluble components of both and MT-19 reacted only with mouse organs and not at all with guinea-pig organs. However, these reactions with preparations of guinea-pig tissues occurred in substantially reduced titers as compared with the analogous reactions with mouse organ preparations.
In order to clarify the relationships between the antigens of guineapig-grown tumor transplants and those of normal tissues and of tumor tissues from the mouse and the guinea-pig, the reactions of preparations of MT-8 from both species are summarized in table 2. None of the antisera evoked by saline extracts of normal tissues reacted with either the extract or the residue of guinea-pig eye-grown MT-8 even when reactions were observed with the comparable mouse tumor preparation. Neither did antisera to the saline-soluble components of tumors MT-8, MT-19, and MT-25 react with these antigens. The antiserum developed to the extract of MT-24 reacted with the extract and the residue of guinea-pig grown MT-8 as well as with all test preparations of the mouse tumor. However, neither the antiserum evoked by the extract of (+) =a reaction less than 1+. Relationships between components of mouse tumors and normal mouse tissues having been established, it appeared pertinent to attempt to follow the fate of these tumor components on growth in the guineapig. The components of the heterotransplant which are soluble in saline and which are probably of cytoplasmic origin were found to have undergone complete alteration. These cytoplasmic components, which possess organ-specific and species-specific characteristics, appear to be under the directive influence of the host supporting the growth of the transplant. Morphologically, these tumors are indistinguishable, yet the chemical structure of the antigens found in the guinea-pig are different from antigens obtained from similar cellular entities in the original host. This host influence is further confirmed by transplanting the tumor from the guinea-pig back into the mouse, where it is found to possess again the cytoplasmic components characteristic of the mouse. The suggestion of precursors, or humoral factors, or perhaps local tissue factors apart from the tumor cell, which modify or direct the synthetic processes of the tumor cell is difficult to dismiss.
The alteration in the caliber of the reactions of antisera to mouse tumors with residues and nucleoproteins of these tumors grown in the guinea-pig also suggests that the nucleus, the 
